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— «b£ ( 2 ) ^ti^fTVJ Wfc£4fc - h y Mk^ft >M 
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-^;v3fe, t-7*^;v*, ^3r->;Hfe, y^n^newf)H 
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7;vtn7x-^i, 3, 5-t-7f^7x^H, 3', 3", 5', 5"- 
t -^^-m-x^^i-;^, 7x^f;H, t7f;v^f^ 
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S 1 & £ 2 *B3U£« v> & £ <h § & o m&$> 2>^l&~&.b<D 2 ^S^-C 
yxf^x-T)K -Y 7 7*0 fe?;Wn.— -r;V, f >7t KD75>', T-b h 

[0 0 3 4] 

f77';WM (2) KMU mm (mL) /fi* (g) it 
L< f*5~6 0^T*»). £*>£f£L<&6~4 OteTNfc*., 

[0 0 3 5] 

Rj&ti^n^TKfi^tLari*. MtLtfifryr/Mi (3) o^y 
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, jtoS*fb*M* , ;*A f #aMt*y*A f 3jcgfe^k;ve^^A, TRIft^v^AW 

[0 0 3 6] 

*£3£Oteffifit±, f7yj>^ (2) |:MUl~5 0iiWt<^ 

ltlv»4^ JStS«JKi±»^L<i±l 0-8 0%t?2bD, £*)fttL<i<±3 0 
~6 0 

[0 0 3 7] 

£j£»±»J*fc^ i£«, fT^r/ftt* (2) , fl^tf (3) , *?)1<MM* 

*B^-eff9*^t±0<>C~5 0°C«f;£ L<. §t>i:»IU<l±0OC - 1 0° 

**Jfa«yiMtt^fi 1 d*S'^»±»* L<tt-2 OOC-5 OOC-C&l), 
Hi:fH<li-2 ooc-l Ooc-eab-60 
[0 0 3 8] 

±15—^ (4) t feii (5) x-u^K^it^^m^Am.ry^^^ 
m*. f7yj>M» (3) ^oa#aK»*»*«Aas^*v>T4r9JHtt 

[0 0 3 9] 

*fe, (4) 2fefi (5) Tm*tiZit¥m&%WFft 4®.T>*:~V 



tfi£E# 2003-3106033 



■12 0 0 3-2 0 1 7 8 7 




: 18/ 



[0 0 4 0] 

tfe^<7)^ffl»(i> fT^/'JVM (2) t^btmo l%l?0^L<{±O. 
01~20mol%> «fc L< *±0. 1 ~ 1 m o 1 %-e&&o 

[0 0 4 1] 

ik&m (3) o^ffl»tcov-T(i, fryr/ft^ft (2) WU»iU< 

[0 0 4 2] 

BOEW^ii, «f 5 L < t± 0 . 5-24 l^WejKTf ftB#HHJS£ 

$fft<ti0. 5-12i||B|gJlW, 
[0 0 4 3] 

[0 0 4 4] 

>^k^ (1) o#iStffiSlt±. Wx.liv 1 J*^v*7A^nYf^77^-i:T 
ff fc>ti&° 

[0 0 4 5] 

*7A^n7^77^-t:ftU ^ffittf7'/T/M (l) 
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(i) zmmz^&^ii, BMWfcfctrmm%mmm^m.fr&t>^zm^ti 
t$,^ 0 ^ttfT/'j> (i) ^iffiL/:ti:> x v -mm^mmm^m^ 

L-m|aix.l2\ ^nn^i/A, mt^f-vy, mWi^^, 

[0 0 4 6] 

7- >f yifefif^ (6) £#&£fcrt*-C§£o iJOTK^Sf^^feti^- 
o ffli/^7;v*'UUii> *BMh3&V*A f TKm-fbV^^A, *KftthUf 
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)\sjj V t i> K7km%i*Ri^Z> Zbi&mt L < > iftgtt 0 . 1 N~ 2 0 NtW £ 1 
< , i *)$f£ L< {±0. lN~10NWo 
[0 0 4 7] 

[0 0 4 8] 

0oc~ 1 5 0<>C-e&!9, SfcteEPi b<(i90QC~12 0oCT?ab&o 
[0 0 4 9] 

RJSWfM»4# < 0*§-g\ 12-24 B#H"?&T. *«f77'J Wfrfrflfc ( 
[0 0 5 0] 

vj>M (2) o^fMbci f)#<b*Lfcjfe^iStt^r^ij vjk^fe (i) 

[0 0 5 1] 
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^V7'nE°;vft, n-^;v*, sec-/fiH, ^>^;v^ 

2-y^^-^S, 1 2 -7"n^-;«, 2 

7*n^e^>v;i/^ v^nn^y-^;^, y7^tn^>^;H, v7n 

[0 0 5 2] 
[0 0 5 3] 



•x^;V^>X^f 5 hJ^^ia (7 4 2. 4mg, 4mmol), Wt^f> 
xf^fJUil (7 7 9. 9mg, 4. 2 mm o 1 ) , f'JxW5> 
(5 8 5. 5/.L, 4. 2mmo 1) ^^^^-^ (8mL) MUX* 

^i^;v=8: 1) KTflNRU (941. 2mg, 4X3*9 9%) 



[0 0 5 4] 
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2 - 7 x 7 / 'J > - 4 - * ;V#^r y I/- f (9 4 1. 3 2mg 

, 4mmo 1) (4mL) 2 MykWltj- V ^frl&W. ( 

4mL) ^JiJPx.. ^^3 0^a^L7^o * * ^ -;v£MJET^* L^lc, tJc 

^Atrl&^U MJET. *) 2-7x-;vf7/'J >-4-*;w 

^>m^#/io ^tt^OQC^^pt. y^f;V7 5 7t°'Jy> (3 9 1. 0m 
g, 3. 2 mm o 1) , t-?? (1. 1 5mL, 1 2 mm o 1) (nM.it 

(8mL) mWLZlNz-, Wtfk^ 1 , 3-yy^nA^fyj^W*y^ 
K (9 0 7. 7mg, 4. 4mmol) ^M, 3 0^f#U: o 4Cf:7V7 

1) i:ii)l!U gH» (it-fe^-^;i/, 5 4 7. 9mg, 5 2%JRf) 

o 

lH NMR (4 0 OMH z, CDC 1 3) d : 7 . 86-7. 88 (2 H, m) 

, 7. 3 9-7. 4 9 (3H, m) , 5. 20 (1H, t) , 3. 63 (2H, 
d) , 1. 5 2 (9H, s) 
[0 0 5 5] 

(mmmi) t^z±2k (r) -a 2 -7 z.-)v^-tv*) >-4 

f77'J>-4-*myl/-l> (79. Omg, 0. 3mmol) Ml« 
^OSlW (S, S) T~$>Z>ftm (8) (2. 7 4mg, 3 /u m o 1 ) K Y )V 
Jty (2mL) *Utlx.fZo 3*7it*?-)\' (3 7. 3^L, 0. 6mmo 1) 

ooctc^ip-r^o 5 o%7KlHfc# i ; ?A7K*» (imD £3jd£> tlc 
t:tt-7 , f;v 2 - 7 x - 7 VTy - 4 - * ;i"K^y h 
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: ^xf^x-t;v=i 0:1)0 &*>*Lfc&j$;*»<*>iH NMRi 0 

§ ^tJ-Cab ^ifc tft>fr^?z (7 1. 3mg, JR^8 6%) o £ *l& H P L C K 
T##f (*7A ; CHRALCEL OD ( ^ 4 -t ;H±S0 . #tJj*B ; ^^>- 

: i^y-;v=4 0 0:1, ^#B#P H 11 6. 1% (ma j o r) , 20. 8# ( 
minor) ) Lfcft*. *3M«tt 9 7%e et^o^o f fcaiafe. 

(R) -^^;v-L-v^t-'T > t -y^;va.^f-;v^ir^i: ttMt^ t - 
(R) - 4 - ^ f ;v - 2 - 7 x x;i/f7 > - 4 - ^7 y v - f 

lH NMR (400MHz, CDC 1 3) 5:7. 85-7. 87 (2 H, m) 
, 7. 4 0-7. 4 7 (3 H, m) , 3. 83 (1H, d) , 3. 25 (1H, 
d) , 1. 6 3 (3H, s) , 1. 5 0 (9H, s) ; [«] D 27=-1 7. 5 (c 
0 . 5 0, C H C 1 3) 

10 0 5 6] 
[itl 5] 



F 




(8) 



F 



[0 0 5 7] 

(H»J2~4) nmmitmcmm, wimm-zv&Tvjt^m&^T^ 

[0 0 5 8] 
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Ht 1 6 ] 

•,N^/C0 2 R 1 chira , cat . N .Jp0 2 R 1 

Ph^T + R 3 L — — Ph-<Jh R 3 

N o— J toluene S 

50% KOHaq 

[0 0 5 9] 

[^1] 





R 3 L 


R 1 


Time, h 


Yields, % 


% ee 




BnBr 


Et 


1. 5 1 


97 


97 




CH 2 =CHCH 2 Br 


Et 


1.5 


99 


96 


mmM4 


HC=CCH 2 Br 


Et 


4 


74 


95 



[0 0 6 0] 



WhfLfzyt^^TV^) >Mt!ONMR^^^ h ^33 X ZfB. PLC <Difr%r 
[0 0 6 1] 

lH NMR (4 0 0MHz, C D C 1 3) 5 7. 8 5- 7. 8 7 (2H, m 
), 7. 39-7. 50 (3 H, m) , 7. 21-7. 28 (5H, m), 4. 
24 (2H, q) , 3. 82 (1H, d) , 3. 43 (1H, d) , 3. 35 ( 
1H, d) , 3. 3 0 (1H, d) , 1. 2 7 (3H, t) ; [«] D 2 7=+ 7 3. 
6 (cO. 50, CHCI3) ; HP LC I CH I RALPAK AS (^*^ 
y : ;-)V=2 0 0 11), teWmm l l . S^tminor), 13. 3 
^ (m a j or) 

[0 0 6 2] 

lH NMR (4 0 0MHz, CDC 1 3) S 7. 8 5 - 7. 8 7 (2 H, m 
) , 7. 3 9 -7. 4 9 (3 H, m) , 5. 7 8- 5. 8 5 (1 H, m) , 5. 
15-5. 21 (2H, m) , 4. 23-4. 31 (2H, m) , 3. 87 (1 
H, d) , 3. 3 9 (1H, d) , 2. 7 6 -2. 7 9 (2 H, m) , 1. 3 1 
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(3H, t) ;[a]D 27 =+2 7. 8 (cO. 50, CHC1 3 ) ;HPLC:C 
HIRALPAK AS (^3r^> I -X*7-;V=2 0 0 : 1) , ^#B#^ 9 . 
3^ (minor) , 10. 1^ (major) 
10 0 6 3] 

lH NMR (4 0 0MHz, CDC 1 3) S 7. 8 4- 7. 8 6 (2 H, m 
) , 7. 3 8- 7. 5 0 (3 H, m) , 4. 2 4-4. 3 8 (2 H, m) , 4. 
03 (1H, d) , 3. 62 (1H, d) , 3. 02 (1H, d d) , 2. 80 
(1H, dd), 2. 05 (1H, t), 1. 33 (3H, t) ; U]D 27 =+8 
8. 9 (cO. 50, CHCI3) ;HPLC: CHIRALCEL OD (^ 
: ^*/-;V=5 0:1), BtK 1 2. 555* (m i n o r) , 18. 
6^- (maj or) 
[0 0 6 4] 

mffiM5) ^£ffi#t-7*^;V 4->tfJV-2-7x-;l/f7V < ')>-4 

mmm 1 1 m cmm, ^x^ t l c k x jK*4c£>?i3c;m#> ^ tt 

xmm, BMmznfz (8 6%w, 9 7% ee ) *7^±f)»fv 
> : ^^y-;v=3 0:1-10:1 *m*xm.%*^#xz^mu\^tz (mu^ 
90%) o m^fifzmm^nmnm (20§t^7^) ufci^, 

8 5 9 7 % e e -e# titzo £ £ HH^Ilia t ?z%m*M v>£ ( 3 0@ 

■9-^ ^ ;v) @ Ift W 8 3 9 7 % e e Ti# «b *Lfc„ 

[0 0 6 5] 

mmme>) (r) - „ -^;v-l-v*t^ >mmm<pmm 
mm^m^r, ^fy^oK^m-^^ t (r) -4-^^;v-2- 

7x^;Uf7Vr/-4-*WyV-f (97%ee) (lg, 3. 6mm 
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o 1) &IM N&fflfcMgift (lOg) Zto7tm.ffi,Z^Z>o TLClCTt-^;V 
(R) -4-^il'-2-7x-;i/f7y ,1 J >-4-*mvV- b Ol^ 
SriftSl t tz&, 1 / 6 t & 2> t t«ET> „ MV^ > ( 5 m L 

JRff^, ^Cfce^fiSr^SU, b>W£^T?8:i£Lfc«U ^JETT--Bfe$£^£-£ 
£ Q »&*Lfc6'feftA (0. 5 4g, 8 8. 0%JR^) tf^H NMR^i *) 

> SWft-C** (R) - a -^f;V-L-y^f'f>I^t*-5ii:!:liEL 

lH NMR (3 0 0MHz, D 2 0) 8 3. 1 8 (1H, d) , 2. 89 (1 
H, d) , 1 . 6 0 (3 H, s) 
[0 0 6 6] 

mmm 6 htifc (r) - a-^f^-L-^H>sii ( 

7 4. 9mg, 0. 44mmo 1) ^ (3mL) fftW&Mi- h U 

?A (19 7. 7mg) £«IU i^y-^3mL*ii^ 0 tttit, * 
nn^>^jl/x^fjv (0. 17mL, 1. lOmmol) ^^"C 

2 HBWW^L^o EStt:jlM^^DtTpH= 1 . 9 t U fKfc^^tt 
ffi^ »HE*«ET«*Ufco -^PTLC 

(^^-9->-/^mJ-^^= 1/1 t:^f<7)it^iJ)D) -effl^LlH NMR 
T:fr#r Lfct-T^Blfttf (10 6mg, P6 0%) Z. b&frfrvtio - 

^HPLCCTM (*7A:CHIRALCEL OD-RH (^-f-t;H± 
») , #tfr*B : 'J >m-7jc#^';^A • 'J >m7jc^ (pH2. 0) 
h'J^=6/4, : 1 . 0ml /m i n , : 2 1 0 n m, *5Affl 

JK: 3 0°C, fia$H#Hl 9. 1 55> (Dflt) , 2 2. 9 25> (LtfO ) Lfcfe* 

> jfe^iWJKtt 9 7 % e e -Cfcofco 

!H NMR (3 0 0MHz, D2O) S 7. 3 0- 7. 4 0 (m, 1 0 H) > 
5. 22 (s, 2H) „ 5. 10 (s, 2 H) . 3. 60 (s, 2 H) , 1. 6 

3 (s, 3H) 
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NMH«] SR»» 
[£tt] 

[sun mm^^mi^t Lxmrn^yt^mna-mm^^T-ottm^ 

[jRKIS] * L 
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